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June 23, 2020 

  
  
Mr. Justin Smith, Program Manager 
Missouri Public Service Commission 
Manufactured Housing & Modular Unit Program 
P.O. Box 360 
Jefferson City, MO  65102 
  
RE: Palomar Modular Buildings, LLC 
 DeSoto, TX  
 Submittal: 2464 Dry Classroom Building 
  
Dear Mr. Smith, 
  
This is to certify that PFS Corporation has reviewed the plans, specifications and 
documentation and to the best of our knowledge have found them to conform to the Missouri 
Public Service Commission regulations and codes. 
  
If you have any questions, please give us a call. 
  
Sincerely, 
  
 
  
Mark Severson 
Plans Reviewer 
  
Enclosures: Missouri Application for Modular Unit Plan Approvals 
  Missouri Plan Review Form 
  Copy Check #42717 for $75.00 
   
           
   
   
cc: Nancy Miller 
 File 
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Revised: 5/10/18 

 
 Missouri Public Service Commission 

    Manufactured Housing & Modular Unit Program 

                    Plan Review Form 
 

To be completed by the Third Party Agency. 

 
We, the Third Party Agency, have reviewed and approved plans from: 

Manufacturer Name  

Project Name  

Job Number 

Number of Units 

Location of Project (Exact Location Required) 

 
This unit meets or exceeds the:    
 
 

 2015 International Building Code (IBC) 
 2015 International Residential Code (IRC) 
 2015 International Plumbing 
 2015 International Mechanical Code 
 2015 International Fuel Gas Code 
 2014 National Electric Code (NFPA) 

Seismic Design Category  (Please specify) 

An on-line inspection for compliance will be completed for the above units. 

Third Party Name 

Address 

Phone Fax 

Contact Email Address: 

Representative Name: Representative Title 

Please send the complete plan approval submission to: 
(See Plan Approval Checklist for Submission Guidelines) 

Mailing Address: 
 
Missouri Public Service Commission 
Manufactured Housing & Modular Unit Program 
P.O. Box 360 
Jefferson City, MO  65102 

Street Address: 
 
Missouri Public Service Commission 
Manufactured Housing & Modular Unit Program 
200 Madison Street, Suite 500 
Jefferson City, MO  65101 

 
Phone:  800-819-3180 
Fax:  573-522-2509 

 
Web Address:  www.psc.mo.gov 

 
This form must accompany the plan approval form as well as any other required documentation and fees. 

 

 

Palomar Modular Buildings, LLC

2464 Dry Classroom

2279-2280

One

27600 NE Colbern Rd.,  Lee's Summit, MO  64086

B

PFSTECO

1507 Matt Pass, Cottage Grove, WI  53527

608/839-1432

mark.severson@pfsteco.com

Mark Severson Plan Examiner

608/839-1014
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           Date Received at PFS: 
        IBC Transmittal No.  (by PFS): 

Project No. (by PFS):__________________ 

ADDITIONAL OR MODIFIED ACCEPTANCE (MODULARS/PANELIZED) 

This form is to be used only when the manufacturer is seeking acceptance of an additional model, modified model or model name change which uses a previously accepted 
building system. 

Current PFS Building System Acceptance #:_____________________________________________________________________  

Model Name/ No.___________________________________________________________________________________________   

Manufacturer's Name:_______________________________________________________________________________________

Plant(s) at which model will be produced________________________________________________________________________    

Check One:           __________  NEW MODEL        __________  Revised Model* 

TECHNICAL DATA 

Conforms 

Floor Plan Showing: Yes No N/A 

Braced Wall Method or Shearwalls 

Building Size (LxW Dimensions) 

Room Sizes, Light & Ventilation Schedule 

Exit Requirements 

Electrical Outlet Spacing & Smoke Detector 

Location of Labels & Data Plates 

Use Group, Type Const., Total Sq.Ft. Area 

Plumbing System Design or Reference No. ( ) 

Heat Loss Calculations or Reference No. ( ) 

HVAC/Furnace Size/Model No. ( ) 

Thermal Performance Calculations or Reference No. ( ) 

Electrical Load Calculations or Reference No. ( ) 

Service Size and Location ( ) 

Applicable Building Codes_____________________________________________________________________________________ 

Submit model to the followingstates:__________________________________________________________________________________________________________ 

*Description of  Modification:_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________________ 

Requested by:________________________________________________________________ Date:_______________________________________________________  

  (designer) 

For PFS Use 

Staff Plan Reviewer________________________________________    IBC Certification #:_________________________   Date:_______________  

Structural Calculation(s) Reviewed By:________________________________________  P.E. #:_________________________  Date:______________ 

Remarks:________________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________________ 

**(1) copy sent to IBC within 15 days of approval. 

VERBAL APPROVAL GIVEN          By Whom:______________________________  To Whom_________________________  Date:_________________ 

MODEL WAS DEVIATED        Revision  Number:_______________________________________________________________________________ 

THIS FORM SHALL BE FILLED OUT COMPLETELY WITH EACH MODEL ACCEPTANCE OR MODIFICATION PRIOR TO SUBMITTAL TO PFS. 

cc:____________________________________________________________________________________________________________________________________________ 
\forms\form-m 
Rev 05/13/08 mb 

✔

2464 Dry Classroom Building
Palomar Modular Buildings LLC

N/A

See Attached

See Sheet M-1

See Attached

See Sheet E-3

See Sheets - E-1 & E-2

2015 I-Codes, 2014 NEC, ANSI A 117.1 - 2009

Missouri

Nancy Miller 06/10/20

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

DeSoto, Texas

 
6/23/2020
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LEE'S SUMMIT 6/16/2020
AHU # Area Served Cooling Heating Notes

1 West Classroom 3 tons 10 kW

2 East Classroom 3 tons 10 kW

APPROVED

      DATE

PFS CORPORATION
 

6/23/20

Cottage Grove, WI
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System Checksums
By James P Crockett, PE

East Classroom Single Zone

HEATING COIL PEAKCLG SPACE PEAKCOOLING COIL PEAK TEMPERATURES

Heating DesignMo/Hr:Sum ofMo/Hr:Mo/Hr:Peaked at Time: Cooling Heating
SADBOADB: 6OADB:Sum of PeaksOADB/WB/HR:Outside Air: 55.0 85.0
Plenum 76.7 67.9
ReturnPercentCoil PeakSpace PeakSpace PercentPercentNetPlenumSpace 76.7 67.9
Ret/OASens. + Lat. Of TotalTot SensSpace SensOf TotalSensibleOf TotalTotalSens. + Lat 37.686.2

0.00.0Fn MtrTDBtu/h (%)Btu/hBtu/h(%)Btu/h(%)Btu/hBtu/h
0.00.0Fn BldTDEnvelope Loads
0.00.0Fn Frict0Skylite Solar 0.000000000

0Skylite Cond 0.000000000
0Roof Cond 4.38-1,4500002592592

0.00913Glass Solar 0091,27539130
124Glass Cond -387 1.17-387111401240

AIRFLOWS

HeatingCooling

2,012Wall Cond 10.54-3,484-2,786162,25872,514502

315315Vent

0Partition 0.00000000

6161Infil

0Exposed Floor 0.00000000

643643Supply

12.892,974Infiltration -4,261-4,26191,28582,974

0 0MinStop/Rh

28.986,024Sub Total ==> -9,581-7,435354,932207,1181,094

705Return 705Internal Loads
376376Exhaust2,516Lights 0.0000182,51693,145629

0 0Rm Exh9,450People 0.0000344,725279,450
00Auxiliary1,311Misc 0.000091,31141,3110

13,277Sub Total ==> 0.0000618,5523913,906629

416Ceiling Load 0.000-519345600-416
0Ventilation Load 66.08-21,8470004315,2480

Sup. Fan Heat 00

ENGINEERING CKS

HeatingCooling

Ret. Fan Heat 000

% OA 49.049.0

Duct Heat Pkup 000

0.840.84cfm/ft²
0Ov/Undr Sizing

7.57-2,502-2,502
0000

216.97cfm/ton
Exhaust Heat

-2.63870
-2-698

259.07ft²/ton
-43.0546.32Btu/hr·ft²

21No. People

19,717Grand Total ==> 100.00-33,060-10,455100.0013,940100.0035,574609

AREAS HEATING COIL SELECTIONCOOLING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/WB/HR Gross Total Glass Coil Airflow Ent LvgCapacity
ton MBh MBh cfm °F °F gr/lb °F °F gr/lb ft² (%) °F°FcfmMBh

Floor 768 Main Htg -33.1 643.2 37.6 85.03.0 35.6 21.2 643.2 86.2 71.2 94.2 55.0 54.2 63.2Main Clg
Part 0 Aux Htg 0.0 0000.0 0.0 0.0 0 0 0 0 0 0 0Aux Clg

ExFlr 0 -12.2Preheat 38 556430.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0Opt Vent
Roof 768 0 0
Wall 880 24 3 Humidif 0.0 0 0.0 0.03.0 35.6Total

Opt Vent 0.0 0.00.00

-33.1Total

Envelope Loads
Skylite Solar
Skylite Cond
Roof Cond
Glass Solar
Glass Cond
Wall Cond
Partition
Exposed Floor
Infiltration

Sub Total ==>

Lights
People
Misc

Sub Total ==>

Ceiling Load
Ventilation Load

Additional Reheat

OA Preheat Diff.

Ov/Undr Sizing
Exhaust Heat

RA Preheat Diff.

Grand Total ==>

Internal Loads

0

0
0

0.00
0.00
0.00

-698

Reheat at Design 0 0

Peaks

Dehumid. Ov Sizing 0 0

TRACE® 700 v6.0 calculated at 06:33 AM on 06/15/2020Project Name:

Dataset Name: Alternative - 1   System Checksums Report Page 1 of 2C:\Users\jcrockett\Dropbox\Engineering\Palomar\Lee's Summit\Lees Summit.trc

APPROVED

      DATE

PFS CORPORATION
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System Checksums
By James P Crockett, PE

West Classroom Single Zone

HEATING COIL PEAKCLG SPACE PEAKCOOLING COIL PEAK TEMPERATURES

Heating DesignMo/Hr:Sum ofMo/Hr:Mo/Hr:Peaked at Time: Cooling Heating
SADBOADB: 6OADB:Sum of PeaksOADB/WB/HR:Outside Air: 55.0 85.0
Plenum 76.7 67.8
ReturnPercentCoil PeakSpace PeakSpace PercentPercentNetPlenumSpace 76.7 67.8
Ret/OASens. + Lat. Of TotalTot SensSpace SensOf TotalSensibleOf TotalTotalSens. + Lat 37.186.3

0.00.0Fn MtrTDBtu/h (%)Btu/hBtu/h(%)Btu/h(%)Btu/hBtu/h
0.00.0Fn BldTDEnvelope Loads
0.00.0Fn Frict0Skylite Solar 0.000000000

0Skylite Cond 0.000000000
0Roof Cond 4.41-1,4490002594594

0.00913Glass Solar 0091,27539130
124Glass Cond -387 1.18-387111401240

AIRFLOWS

HeatingCooling

1,706Wall Cond 10.60-3,483-2,786152,04062,129423

315315Vent

0Partition 0.00000000

6161Infil

0Exposed Floor 0.00000000

633633Supply

12.962,965Infiltration -4,261-4,26191,28582,965

0 0MinStop/Rh

29.145,708Sub Total ==> -9,581-7,435344,715196,7251,017

694Return 694Internal Loads
376376Exhaust2,516Lights 0.0000182,51693,145629

0 0Rm Exh9,450People 0.0000344,725279,450
00Auxiliary1,311Misc 0.0000101,31141,3110

13,277Sub Total ==> 0.0000628,5524013,906629

402Ceiling Load 0.000-524344800-402
0Ventilation Load 66.45-21,8470004315,1990

Sup. Fan Heat 00

ENGINEERING CKS

HeatingCooling

Ret. Fan Heat 000

% OA 49.849.8

Duct Heat Pkup 000

0.820.82cfm/ft²
0Ov/Undr Sizing

7.08-2,327-2,327
0000

215.99cfm/ton
Exhaust Heat

-2.67879
-2-674

262.15ft²/ton
-42.8145.78Btu/hr·ft²

21No. People

19,388Grand Total ==> 100.00-32,875-10,286100.0013,715100.0035,156569

AREAS HEATING COIL SELECTIONCOOLING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/WB/HR Gross Total Glass Coil Airflow Ent LvgCapacity
ton MBh MBh cfm °F °F gr/lb °F °F gr/lb ft² (%) °F°FcfmMBh

Floor 768 Main Htg -32.9 632.8 37.1 85.02.9 35.2 20.8 632.8 86.3 71.3 94.6 55.0 54.2 63.4Main Clg
Part 0 Aux Htg 0.0 0000.0 0.0 0.0 0 0 0 0 0 0 0Aux Clg

ExFlr 0 -12.3Preheat 37 556330.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0Opt Vent
Roof 768 0 0
Wall 880 24 3 Humidif 0.0 0 0.0 0.02.9 35.2Total

Opt Vent 0.0 0.00.00

-32.9Total

Envelope Loads
Skylite Solar
Skylite Cond
Roof Cond
Glass Solar
Glass Cond
Wall Cond
Partition
Exposed Floor
Infiltration

Sub Total ==>

Lights
People
Misc

Sub Total ==>

Ceiling Load
Ventilation Load

Additional Reheat

OA Preheat Diff.

Ov/Undr Sizing
Exhaust Heat

RA Preheat Diff.

Grand Total ==>

Internal Loads

0

0
0

0.00
0.00
0.00

-674

Reheat at Design 0 0

Peaks

Dehumid. Ov Sizing 0 0

TRACE® 700 v6.0 calculated at 06:33 AM on 06/15/2020Project Name:

Dataset Name: Alternative - 1   System Checksums Report Page 2 of 2C:\Users\jcrockett\Dropbox\Engineering\Palomar\Lee's Summit\Lees Summit.trc
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COMcheck Software Version 4.1.1.0

Envelope Compliance Certificate

Project Title:

2015 IECC

Project Type: New Construction
Vertical Glazing / Wall Area: 3%

Location: Lees Summit, Missouri
Climate Zone: 4a

Construction Site:
Lees Summit, MO

Owner/Agent:
Lees Summit, MO

Designer/Contractor:
Robbie Massa
Palomar Modular Buildings
505 North I-35E
DeSoto, TX 75115
469 727-0727

Project Information

Energy Code:

Lees Summit

Reduced interior lighting power. Requirements are implicitly enforced within interior lighting allowance calculations.

Additional Efficiency Package(s)

Building Area Floor Area

1-School/University : Nonresidential 1515

Envelope Assemblies

Assembly Cavity
R-Value

Cont.
R-Value

Proposed
U-Factor

Budget U-
Factor(a)

Gross Area
or

Perimeter

Roof 1: Attic Roof with Wood Joists, [Bldg. Use 1 - School/University] 1541 30.0 0.0 0.034 0.027
Exterior Wall 1: Other Wood Framed Wall, [Bldg. Use 1 -
School/University] (b)

1744 --- --- 0.058 0.064

Window 1: Metal Frame:Operable, Perf. Specs.: Product ID Prdouct
label, SHGC 0.25, [Bldg. Use 1 - School/University] (c)

48 --- --- 0.490 0.450

Door 1: Uninsulated Single-Layer Metal, Swinging, [Bldg. Use 1 -
School/University]

40 --- --- 0.200 0.610

Floor 1: Wood-Framed, [Bldg. Use 1 - School/University] 1514 25.0 0.0 0.039 0.033

(a) Budget U-factors are used for software baseline calculations ONLY, and are not code requirements.
(b) 'Other' components require supporting documentation for proposed U-factors.
(c) Fenestration product performance must be certified in accordance with NFRC and requires supporting documentation.

Envelope Compliance Statement
Compliance Statement:  The proposed envelope design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed envelope systems have been
designed to meet the 2015 IECC requirements in COMcheck Version 4.1.1.0 and to comply with any applicable mandatory
requirements listed in the Inspection Checklist.

Envelope PASSES: Design 2% better than code

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
181 ofPage

APPROVED

      DATE

PFS CORPORATION
 

6/23/20

Cottage Grove, WI
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Name - Title Signature Date

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
182 ofPage

6/22/2020

APPROVED

      DATE

PFS CORPORATION
 

6/23/20

Cottage Grove, WI
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COMcheck Software Version 4.1.1.0

Interior Lighting Compliance Certificate

Project Title:

2015 IECC

Project Type: New Construction

Construction Site:
Lees Summit, MO

Owner/Agent:
Lees Summit, MO

Designer/Contractor:
Robbie Massa
Palomar Modular Buildings
505 North I-35E
DeSoto, TX 75115
469 727-0727

Project Information

Energy Code:

Lees Summit

Reduced interior lighting power. Requirements are implicitly enforced within interior lighting allowance calculations.

Additional Efficiency Package(s)

Allowed Interior Lighting Power

A
Area Category

B
Floor Area

(ft2)

C
Allowed

Watts / ft2

D
Allowed Watts

(B X C)

1-School/University 1515 0.78 1186

1186Total Allowed Watts =

Proposed Interior Lighting Power
E

(C X D)
D

Fixture
Watt.

A
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

B
Lamps/
Fixture

C
# of

Fixtures

1-School/University
LED 1: Other: 1 12 45 540

540Total Proposed Watts =

Interior Lighting Compliance Statement
Compliance Statement:  The proposed interior lighting design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed interior lighting systems have been
designed to meet the 2015 IECC requirements in COMcheck Version 4.1.1.0 and to comply with any applicable mandatory
requirements listed in the Inspection Checklist.

Name - Title Signature Date

Interior Lighting PASSES: Design 54% better than code

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
183 ofPage

6/22/2020

APPROVED

      DATE

PFS CORPORATION
 

6/23/20
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COMcheck Software Version 4.1.1.0

Exterior Lighting Compliance Certificate

Project Title:

2015 IECC

Project Type: New Construction

Construction Site:
Lees Summit, MO

Owner/Agent:
Lees Summit, MO

Designer/Contractor:
Robbie Massa
Palomar Modular Buildings
505 North I-35E
DeSoto, TX 75115
469 727-0727

Project Information

Energy Code:

Lees Summit

2 (Neighborhood business district)Exterior Lighting Zone

Allowed Exterior Lighting Power

A
Area/Surface Category

B
Quantity

C
Allowed

Watts / Unit

D
Tradable
Wattage

E
Allowed Watts

(B X C)

Main entry 2 ft of door 20 Yes 40

Total Tradable Watts (a) =
Total Allowed Watts =

Total Allowed Supplemental Watts (b) =

40

40

600

(a) Wattage tradeoffs are only allowed between tradable areas/surfaces.
(b) A supplemental allowance equal to 600 watts may be applied toward compliance of both non-tradable and tradable areas/surfaces.

Proposed Exterior Lighting Power
E

(C X D)
D

Fixture
Watt.

A
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

B
Lamps/
Fixture

C
# of

Fixtures

Main entry (2 ft of door width): Tradable Wattage
LED 1: LED Linear 22W: 2 2 26 52

52Total Tradable Proposed Watts =

Exterior Lighting Compliance Statement
Compliance Statement:  The proposed exterior lighting design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed exterior lighting systems have been
designed to meet the 2015 IECC requirements in COMcheck Version 4.1.1.0 and to comply with any applicable mandatory
requirements listed in the Inspection Checklist.

Name - Title Signature Date

Exterior Lighting PASSES: Design 92% better than code

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
184 ofPage

6/22/2020

APPROVED

      DATE

PFS CORPORATION
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COMcheck Software Version 4.1.1.0

Mechanical Compliance Certificate

Project Title:

2015 IECC

Project Type: New Construction

Location: Lees Summit, Missouri
Climate Zone: 4a

Construction Site:
Lees Summit, MO

Owner/Agent:
Lees Summit, MO

Designer/Contractor:
Robbie Massa
Palomar Modular Buildings
505 North I-35E
DeSoto, TX 75115
469 727-0727

Project Information

Energy Code:

Lees Summit

Reduced interior lighting power. Requirements are implicitly enforced within interior lighting allowance calculations.

Additional Efficiency Package(s)

Mechanical Systems List

Quantity System Type & Description

Heating: 1 each - Other, Electric, Capacity = 34 kBtu/h
    No minimum efficiency requirement applies
Cooling: 1 each - Single Package Vertical AC Unit, Capacity = 36 kBtu/h, Air-Cooled Condenser, No Economizer, Economizer
exception: None
    Proposed Efficiency = 9.00 EER, Required Efficiency:  9.00 EER
Fan System:  None

2 HVAC System 1 (Single Zone):

Mechanical Compliance Statement
Compliance Statement:  The proposed mechanical design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been
designed to meet the 2015 IECC requirements in COMcheck Version 4.1.1.0 and to comply with any applicable mandatory
requirements listed in the Inspection Checklist.

Name - Title Signature Date

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
185 ofPage

6/22/2020

APPROVED

      DATE

PFS CORPORATION
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Inspection Checklist
Requirements: 100.0% were addressed directly in the COMcheck software

COMcheck Software Version 4.1.1.0

Text in the "Comments/Assumptions" column is provided by the user in the COMcheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

Energy Code: 2015 IECC

Section
#

& Req.ID
Plan Review Complies? Comments/Assumptions

C103.2
[PR1]1

Plans and/or specifications provide all
information with which compliance
can be determined for the building
envelope and document where
exceptions to the standard are
claimed.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C103.2
[PR2]1

Plans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the mechanical
systems and equipment and
document where exceptions to the
standard are claimed. Load
calculations per acceptable
engineering standards and
handbooks.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C103.2
[PR4]1

Plans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the interior lighting
and electrical systems and equipment
and document where exceptions to
the standard are claimed. Information
provided should include interior
lighting power calculations, wattage of
bulbs and ballasts, transformers and
control devices.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C103.2
[PR8]1

Plans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the exterior lighting
and electrical systems and equipment
and document where exceptions to
the standard are claimed. Information
provided should include exterior
lighting power calculations, wattage of
bulbs and ballasts, transformers and
control devices.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.4.1
[PR10]1

The vertical fenestration area <= 30
percent of the gross above-grade wall
area.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.4.1
[PR11]1

The skylight area <= 3 percent of the
gross roof area.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
186 ofPage

APPROVED
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PFS CORPORATION
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Section
#

& Req.ID
Plan Review Complies? Comments/Assumptions

C402.4.2
[PR14]1

In enclosed spaces > 2,500 ft2
directly under a roof with ceiling
heights >15 ft. and used as an office,
lobby, atrium, concourse, corridor,
storage, gymnasium/exercise center,
convention center, automotive
service, manufacturing, non-
refrigerated warehouse, retail store,
distribution/sorting area,
transportation, or workshop, the
following requirements apply: (a) the
daylight zone under skylights is >=
half the floor area; (b) the skylight
area to daylight zone is >= 3 percent
with a skylight VT >= 0.40; or a
minimum skylight effective aperture
>= 1 percent.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C406
[PR9]1

Plans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the additional energy
efficiency package options.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)

Project Title:
Data filename:

Lees Summit
P:\PALOMAR\COMCheck\2464 Lee Summit Dry.cck

06/18/20Report date:
187 ofPage

APPROVED
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Section
#

& Req.ID
Footing / Foundation Inspection Complies? Comments/Assumptions

C303.2.1
[FO6]1

Exterior insulation protected against
damage, sunlight, moisture, wind,
landscaping and equipment
maintenance activities.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.2.6
[FO12]3

Radiant heating systems panels
insulated to >=R-3.5 on face opposite
space being heated.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

See the Envelope Assemblies table for values.

C403.2.4.
5,
C403.2.4.
6
[FO9]3

Snow/ice melting system sensors for
future connection to controls. Freeze
protection systems have automatic
controls installed.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Framing / Rough-In Inspection Complies? Comments/Assumptions

C303.1.3
[FR12]2

Fenestration products rated in
accordance with NFRC.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.1.3
[FR13]1

Fenestration products are certified as
to performance labels or certificates
provided.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.4.3
[FR10]1

Vertical fenestration SHGC value. Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.4.3,
C402.4.3.
4
[FR8]1

Vertical fenestration U-Factor. Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.4.4
[FR14]2

U-factor of opaque doors associated
with the building thermal envelope
meets requirements.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.5.1.
2.1
[FR19]1

The building envelope contains a
continuous air barrier that is sealed in
an approved manner and material
permeability <= 0.004 dfm/ft2. Air
barrier penetrations are sealed in an
approved manner.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.2,
C402.5.4
[FR18]3

Factory-built fenestration and doors
are labeled as meeting air leakage
requirements.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.7
[FR17]3

Vestibules are installed on all building
entrances. Doors have self-closing
devices.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.
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Section
#

& Req.ID
Plumbing Rough-In Inspection Complies? Comments/Assumptions

C404.5,
C404.5.1,
C404.5.2
[PL6]3

Heated water supply piping conforms
to pipe length and volume
requirements. Refer to section details.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C404.6.3
[PL7]3

Pumps that circulate water between a
heater and storage tank have controls
that limit operation from startup to
<= 5 minutes after end of heating
cycle.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C404.7
[PL8]3

Water distribution system that pumps
water from a heated-water supply
pipe back to the heated-water source
through a cold-water supply pipe is a
demand recirculation water system.
Pumps within this system have
controls that start the pump upon
receiving a signal from the action of a
user of a fixture or appliance and
limits the temperature of the water
entering the cold-water piping to
104°F.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Additional Comments/Assumptions:
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Section
#

& Req.ID
Mechanical Rough-In Inspection Complies? Comments/Assumptions

C402.2.6
[ME41]3

Thermally ineffective panel surfaces of
sensible heating panels have
insulation >= R-3.5.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.5,
C403.2.4.
3
[ME3]3

Stair and elevator shaft vents have
motorized dampers that automatically
close.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

C402.5.5,
C403.2.4.
3
[ME58]3

Outdoor air and exhaust systems have
motorized dampers that automatically
shut when not in use and meet
maximum leakage rates. Check
gravity dampers where allowed.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

C403.2.12
.1
[ME65]3

HVAC fan systems at design
conditions do not exceed allowable
fan system motor nameplate hp or fan
system bhp.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

See the Mechanical Systems list for values.

C403.2.12
.3
[ME117]2

Fans have efficiency grade (FEG) >=
67. The total efficiency of the fan at
the design point of operation <= 15%
of maximum total efficiency of the
fan.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.13
[ME71]2

Unenclosed spaces that are heated
use only radiant heat.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.3
[ME55]2

HVAC equipment efficiency verified. Complies
Does Not
Not Observable
Not Applicable

See the Mechanical Systems list for values.

C403.2.6.
1
[ME59]1

Demand control ventilation provided
for spaces >500 ft2 and >25
people/1000 ft2 occupant density and
served by systems with air side
economizer, auto modulating outside
air damper control, or design airflow
>3,000 cfm.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.6.
2
[ME115]3

Enclosed parking garage ventilation
has automatic contaminant detection
and capacity to stage or modulate
fans to 50% or less of design capacity.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.7
[ME57]1

Exhaust air energy recovery on
systems meeting Table C403.2.7(1)
and C403.2.7(2).

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.8
[ME116]3

Kitchen exhaust systems comply with
replacement air and conditioned
supply air limitations, and satisfy hood
rating requirements and maximum
exhaust rate criteria.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.9
[ME60]2

HVAC ducts and plenums insulated.
Where ducts or plenums are installed
in or under a slab, verification may
need to occur during Foundation
Inspection.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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Section
#

& Req.ID
Mechanical Rough-In Inspection Complies? Comments/Assumptions

C403.2.9
[ME10]2

Ducts and plenums sealed based on
static pressure and location.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.9.
1.3
[ME11]3

Ductwork operating >3 in. water
column requires air leakage testing.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.4.4.
6
[ME110]3

Multiple zone VAV systems with DDC
of individual zone boxes have static
pressure setpoint reset controls.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

See the Mechanical Systems list for values.

C408.2.2.
1
[ME53]3

Air outlets and zone terminal devices
have means for air balancing.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.5,
C403.5.1,
C403.5.2
[ME123]3

Refrigerated display cases, walk-in
coolers or walk-in freezers served by
remote compressors and remote
condensers not located in a
condensing unit, have fan-powered
condensers that comply with Sections
C403.5.1 and refrigeration compressor
systems that comply with C403.5.2..

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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Section
#

& Req.ID
Rough-In Electrical Inspection Complies? Comments/Assumptions

C405.2.1
[EL15]1

Lighting controls installed to uniformly
reduce the lighting load by at least
50%.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.1
[EL18]1

Occupancy sensors installed in
required spaces.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.1,
C405.2.2.
3
[EL23]2

Independent lighting controls installed
per approved lighting plans and all
manual controls readily accessible and
visible to occupants.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.2.
1
[EL22]2

Automatic controls to shut off all
building lighting installed in all
buildings.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.3
[EL16]2

Daylight zones provided with
individual controls that control the
lights independent of general area
lighting.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.3,
C405.2.3.
1,
C405.2.3.
2
[EL20]1

Primary sidelighted areas are
equipped with required lighting
controls.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.3,
C405.2.3.
1,
C405.2.3.
3
[EL21]1

Enclosed spaces with daylight area
under skylights and rooftop monitors
are equipped with required lighting
controls.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.4
[EL4]1

Separate lighting control devices for
specific uses installed per approved
lighting plans.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.4
[EL8]1

Additional interior lighting power
allowed for special functions per the
approved lighting plans and is
automatically controlled and
separated from general lighting.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.2.5
[EL25]null

Automatic lighting controls for exterior
lighting installed. Controls will be
daylight controlled, set based on
business operation time-of-day, or
reduce connected lighting > 30%.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C405.3
[EL6]1

Exit signs do not exceed 5 watts per
face.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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Section
#

& Req.ID
Insulation Inspection Complies? Comments/Assumptions

C303.1
[IN3]1

Roof insulation installed per
manufacturer’s instructions. Blown or
poured loose-fill insulation is installed
only where the roof slope is <=3 in
12.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.1
[IN10]2

Building envelope insulation is labeled
with R-value or insulation certificate
providing R-value and other relevant
data.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.2
[IN7]1

Above-grade wall insulation installed
per manufacturer’s instructions.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.2,
C402.2.4
[IN9]2

Floor insulation installed per
manufacturer’s instructions. Cavity or
structural slab insulation installed in
permanent contact with underside of
decking or structural slabs.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.2.1
[IN14]2

Exterior insulation is protected from
damage with a protective material.
Verification for exposed foundation
insulation may need to occur during
Foundation Inspection.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.2.1
[IN17]3

Insulation intended to meet the roof
insulation requirements cannot be
installed on top of a suspended
ceiling. Mark this requirement
compliant if insulation is installed
accordingly.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.2.3
[IN6]1

Above-grade wall insulation R-value. Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.2.5
[IN8]2

Floor insulation R-value. Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.2.6
[IN18]3

Radiant panels and associated
components, designed for heat
transfer from the panel surfaces to the
occupants or indoor space are
insulated with a minimum of R-3.5.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.2.2
[IN2]1

Roof R-value. For some ceiling
systems, verification may need to
occur during Framing Inspection.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.5.1.
1
[IN1]1

All sources of air leakage in the
building thermal envelope are sealed,
caulked, gasketed, weather stripped
or wrapped with moisture vapor-
permeable wrapping material to
minimize air leakage.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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Section
#

& Req.ID
Final Inspection Complies? Comments/Assumptions

C303.3,
C408.2.5.
2
[FI17]3

Furnished O&M instructions for
systems and equipment to the
building owner or designated
representative.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.3,
C408.2.5.
3
[FI8]3

Furnished O&M manuals for HVAC
systems within 90 days of system
acceptance.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.3
[FI51]3

Where open combustion air ducts
provide combustion air to open
combustion fuel burning appliances,
the appliances and combustion air
opening are located outside the
building thermal envelope or enclosed
in a room, isolated from inside the
thermal envelope. Such rooms are
sealed and insulated.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.6
[FI37]1

Weatherseals installed on all loading
dock cargo doors.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C402.5.8
[FI26]3

Recessed luminaires in thermal
envelope to limit infiltration and be IC
rated and labeled. Seal between
interior finish and luminaire housing.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.2
[FI27]3

HVAC systems and equipment
capacity does not exceed calculated
loads.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.4.
1
[FI47]3

Heating and cooling to each zone is
controlled by a thermostat control.
Minimum one humidity control device
per installed
humidification/dehumidification
system.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.4.
1.2
[FI38]3

Thermostatic controls have a 5 °F
deadband.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.4.
1.3
[FI20]3

Temperature controls have setpoint
overlap restrictions.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.4.
2
[FI39]3

Each zone equipped with setback
controls using automatic time clock or
programmable control system.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C403.2.4.
2.1,
C403.2.4.
2.2
[FI40]3

Automatic Controls: Setback to 55°F
(heat) and 85°F (cool); 7-day clock, 2-
hour occupant override, 10-hour
backup

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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Section
#

& Req.ID
Final Inspection Complies? Comments/Assumptions

C405.4.1
[FI18]1

Interior installed lamp and fixture
lighting power is consistent with what
is shown on the approved lighting
plans, demonstrating proposed watts
are less than or equal to allowed
watts.

Complies
Does Not
Not Observable
Not Applicable

See the Interior Lighting fixture schedule for values.

C405.5.1
[FI19]1

Exterior lighting power is consistent
with what is shown on the approved
lighting plans, demonstrating
proposed watts are less than or equal
to allowed watts.

Complies
Does Not
Not Observable
Not Applicable

See the Exterior Lighting fixture schedule for values.

C408.2.1
[FI28]1

Commissioning plan developed by
registered design professional or
approved agency.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.3.
1
[FI31]1

HVAC equipment has been tested to
ensure proper operation.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.3.
2
[FI10]1

HVAC control systems have been
tested to ensure proper operation,
calibration and adjustment of controls.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.4
[FI29]1

Preliminary commissioning report
completed and certified by registered
design professional or approved
agency.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.5.
1
[FI7]3

Furnished HVAC as-built drawings
submitted within 90 days of system
acceptance.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.5.
1
[FI16]3

Furnished as-built drawings for
electric power systems within 90 days
of system acceptance.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.5.
3
[FI43]1

An air and/or hydronic system
balancing report is provided for HVAC
systems.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.2.5.
4
[FI30]1

Final commissioning report due to
building owner within 90 days of
receipt of certificate of occupancy.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C408.3
[FI33]1

Lighting systems have been tested to
ensure proper calibration, adjustment,
programming, and operation.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.
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DESIGN CRITERIA

Design load code ASCE 7-10 ASCE 7-10

Roof Live Load Min. Uniform load Lo roof = 20 psf

Min. Concentated load Lconc = 300 lb

Floor Live Load Schools - Classrooms Lo floor = 40 psf Lconc = 1000 lb

Lo floor = psf Lconc = lb

Snow Load Roof Type Gable

Ground snow loads pg = 20.00 psf

Terrain category B

Exposure of roof

Risk category II

Thermal factor Ct = 1.10

Exposure factor Ce = 0.9

Importance factor for snow loads Is = 1.00

Roof surface type

Roof slope factor Cs = 1.000

Flat roof snow pf = 20.00 psf

Sloped roof snow Load ps = 20.00 psf

Non reducible roof snow n/a n/a

Wind Load Risk category II

Wind exposure category B

Basic wind speed V = 115 mph

Ground elevation above sea level zg = 1038 ft

Wind importance factor Iw = 1.00

Gust-effect factor G = 0.85

Wind exposure category Kh = 0.57

Ground Elevation Factor Ke = 0.96

Wind Directional Factor Kd = 0.85

Internal Pressure Coefficient (G Cpi) = +/- 0.18

Topographic factor Kzt = 1.0

Mean roof velocity pressure qh = 16.54 psf

Seismic Load Soil site classification D

Soil type Stiff soil

Risk Category II

Importance factor Ie = 1.00

Short period ground acceleration Ss = 0.114 g

1-second ground acceleration S1 = 0.067 g

Short period site coefficient Fa = 1.600

Long period site coefficient Fv = 2.400

For short periods, Fa Ss SMS = 0.182 g

For 1-second period, Fv S1 SM1 = 0.161 g

For short periods, 2/3 SMS SDS = 0.122 g

For 1-second period, 2/3 SM1 SD1 = 0.107 g

Seismic Design Category B
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DEAD LOADS Code ASCE 7-10 ASCE 7-10 [Table C3-1, pg. 399]

Summary

Roof & Ceiling dead load 12.00 DLR&C = 12.00 psf

Exterior wall dead load 12.00 DLWallext = 12.00 psf

Interior wall dead load 6.00 DLWallint = 6.00 psf

Floor dead load 12.00 DLFloor = 12.00 psf
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LIVE LOAD

Roof Live Load [Section 4.8, pg. 15]

Roof ID Main Roof

Design load code ASCE 7-10 ASCE 7-10

Roof type

Roof shape

Pitched roof angle 10.39 θ = 10.39 degrees .

Curved roof rise 13.1 hr = 13.1 ft (not applicable)

Min. Uniform load 20 Lo roof = 20 psf Reduction permited ? Yes [Table 4-1, pg. 18]

Yes

Uniform roof live load reduction Lr = Lo R1 R2

Member ID Roof Rafter Ridge Beam

 Member Span L = 12.04 ft 64.00 ft

Member Tributary Width Wt = 2.00 ft 11.83 ft

Tributary area At = 24 ft
2 757 ft

2

Number of inch of rise per foot F = 2.20 2.20

1 for At ≤ 200  ft
2

R1 = 1.2-0.001 At for 200 ft
2
 < At < 600 ft

2 R1 = 1.00 0.60

0.6 for At ≥ 600 ft
2

1 for F ≤ 4

R2 = 1.2 - 0.05 F for 4 < F < 12 R2 = 1.00 1.00

0.6 for F ≥ 12

Lr = Lo R1 R2 (12 psf ≤ Lr ≤ 20 psf) Lo R1 R2 = 20.0 psf 12.0 psf

Design uniform roof live load Lr = 20.0 psf 12.0 psf

Min. Concentated load Lconc = 300 lb 300 lb

Note: Uniform load is to be applied on horizontal projection supported by the member.

Concentrated load is to be applied to roof primary member

Concentrated load shall be located so as to produce the max. load effects in the members

(972) 896-5373
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Ordinary - flat, pitched or curved.

Flat or Pitched
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Floor Live Load [Section 4.7, pg. 14]

Occupancy or Use

Min. Uniform load 40 Lo floor = 40 psf psf [Table 4-1, pg. 17]

Reduction permitted? Yes Yes

Is partition exist? No . No .

Additional partition load 0 0 psf 0 0 psf [Section 4.3.2]

Floor ID Floor Joists Floor Joists

 Member Tributary Length L = 11.83 ft 11.83 ft

Member Tributary Width Wt = 1.33 ft 1.33 ft

Tributary area At = 16 ft
2 16 ft

2

Element

Live load element factor 2 KLL = 2 2 2 [Table 4-2, pg. 20]

Element influence area KLL At = 32 ft
2 32 ft

2

Formula of live load reduction LL = , LL min = 0.50 Lo

, (KLL At) min = 400 ft
2

Design uniform floor live load LL = 40 psf psf

Min. Concentated load 1000 Lconc = 1000 lb lb

distributed over 2.5ft x 2.5ft area  = 160 psf psf [Section 4.4]

Note: Uniform load is to be applied on horizontal projection supported by the member.

Concentrated load shall be located so as to produce the max. load effects in the members

Interior beams Interior beams

Schools - Classrooms

�� 0.25 �
15

	

��
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SNOW LOAD ID Main Roof [ASCE 7-10, Chap. 7. pg. 29]

Design load code ASCE 7-10 ASCE 7-10

Roof Type Gable Gable

Ground snow loads 20.00 pg = 20.00 psf [Fig. 7-1. pg. 34]

Horizontal distance from eave to ridge 11.83 W = 11.83 ft (Typically 1/2 L)

Roof angle 10.39 Θ = 10.39 degrees

Terrain category B B [Table 7-2., pg. 30]

Exposure of roof [Table 7-2., pg. 30]

Risk category II II [Table 1.5-1., pg. 2]

Thermal factor Ct = 1.10 Warm roofs: Ct = 0.85 or Ct = 1.0 [Table 7-3. pg. 30]

Cold roofs:   Ct = 1.1 or Ct = 1.2

Below freezing: Ct = 1.3

Exposure factor Ce = 0.9 [Table 7-2. pg. 30]

Importance factor for snow loads 1.00 Is = 1.00 [Table 1.5-2. pg. 5]

Roof surface type [Section 7.4. pg. 31]

Roof slope factor Cs = 1.000 [Fig. 7-2. pg. 36]

Roof

Slope, Θ Cs

< 37.5 1

Non Reducible Roof Snow 10.39 1.83

. 70 0

ps = n/a psf Cs approx. = 1.000

Flat Roof Snow Loads

pf = 0.7 Ce Ct Is pg pf = 13.86 psf [Eq. 7.3-1, pg. 29]

pf min for roof slope < 15 degrees pm = 20.00 psf [7.3.4., pg. 29]

Flat roof snow 20.00 pf = 20.00 psf

Sloped Roof Snow Loads [Fig. 7-5, pg. 39]

Balanced Snow Load ps = Cs pf 20.00 ps = 20.00 psf [Eq. 7.4-1, pg. 31]

Unbalanced Snow Load Is pg = 20.00 psf .

W ≤ 20ft, with

roof rafter system

(972) 896-5373
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Fully Exposed

All Other Surfaces

All rights reserved.  This material may not be reproduced, displayed, modified or distributed 

without the express prior written permission of the copyright holder.

APPROVED

      DATE

PFS CORPORATION
 

6/23/20

Cottage Grove, WI

smithj
stamp1



www.modularconsultant.com Structural Calculations

Company : Modular Structural Consultants, LLC. Project No : 2279-2280 MSC# M20027

Engineer : Yuri Yurianto, S.E., P.E., M.Sc. Project Name : Dry Classroom Building

Address : 5760 Legacy Dr. B3-333.  Plano, TX 75024 Location : Classroom Lee's Summit MO 

Phone: Subject : Modular 23.67'x64'

Email: yurianto@modularconsultant.com Date:

(972) 896-5373

6/11/2020 Final

Unbalanced Snow Load , Other [Fig. 7-5, pg. 39]

Roof slope run for a rise of one, S = 1 / tan (Θ) S = 5.453

Snow density  g = 0.13 pg + 14 ≤ 30 pcf [Eq. 7.7-1, pg. 33]

0.13 pg + 14 = 16.60 pcf < 30 pcf

Use g = 16.60 pcf

Eave to ridge distance, lu = W lu = 11.83 ft lu min = 20 ft [7.6.1, pg. 32]

For windward portion of the roof

Use lu = 20.00 ft For Fig. 7-9 at pg. 41

Height of snow drift [Eq. for Fig. 7-9, pg. 41]

hd = 1.23 ft

Leeward surcharge snow load length from ridge 7.67 ft

Leeward surcharge snow load magnitude 8.76 psf

Windward unbalanced snow load magnitude 0.3 ps = 6.00 psf

Summary of snow load [Fig. 7-5, pg. 39]

Non-reducible roof snow load

ps = n/a psf

(Governs!)

.

Note: Unbalanced snow loads need not be considered

for θ > 30.2° (7 on 12) or for θ < 2.38° (1/2 on 12)

Roof angle θ = 10.39 degrees

Unbalanced snow loads need to be considered

7.67

8.76

20.00

20.00

=                     psf6.00

=                     ft

=                     psf

=                     psf

=                     psf

=                     psf20.00

11.63=                     ft

ℎ� � 0.43  ��
�    �� � 10�  � 1.5

8

3
ℎ� � �

ℎ��/ � �
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WIND LOAD ID All Structures

Design load code ASCE 7-10 ASCE 7-10

Structural type [Table 26.6-1, pg. 250]

Roof type Gable

Risk category II II [Table 1.5-1, pg. 2]

Enclosure classification [Table 26.11-1, pg. 258]

Wind exposure category B B [Section 26.7.3, pg. 251]

Basic wind speed 115 V = 115 mph [Figure 26.5-1, pg. 250-257]

Building span L = 23.7 ft

Building length B = 64.0 ft

Roof peak height hr = 13.8 ft

Roof eave height z = 11.6 ft

Mean roof height 12.7 h = 12.7 ft

Roof slope θ = 10.4 degrees y (ft) 2.17 tan
-1

 (y/x)

x (ft) 11.83 10.39

Ground elevation above sea level 1038 zg = 1038 ft

Wind importance factor Iw = 1.00 [Table 1.5-2, pg. 5]

Gust-effect factor G = 0.85 [Section 26.9.1, pg. 254]

Wind exposure category Kh = 2.01 (h / zg)
2/α Kz = 2.01 (z / zg)

2/α [Table 27.3-1, pg. 261]

α = 7 α = 7

zg = 1200 zg = 1200

Kh = 0.57 Kz = 0.57

Ground Elevation Factor Ke = e
-0.0000362 zg

[Not applicable, pg. -]

Ke = 0.96

Wind Directional Factor Kd = 0.85 [Table 26.6-1, pg. 250]

Internal Pressure Coefficient (G Cpi) = +/- 0.18 [Table 26.11-1, pg. 258]

Topographic factor Kzt = 1.0 [Section 26.8.2, pg. 254]

Velocity pressure qh = 16.54 psf qz = 16.54 psf [Eq. 27.3-1, pg. 260]

ASCE 7-10 qh (or z) = 0.00256 Kh (or z) Kzt Kd V
2

ASCE 7-16 qh (or z) = 0.00256 Kh (or z) Kzt Kd Ke V
2

(972) 896-5373

6/11/2020 Final

Buildings - Main Wind Force Resisting System

Enclosed buildings
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Components and Cladding For Walls, h ≤ 60 ft ASCE 7-10

Enclosed, Partially Enclosed Buildings [Figure 30.4-1, pg. 335]

Mean roof height h = 12.7 ft

Roof slope θ = 10.4 degrees

External Pressure Coefficient, GCp

. (Not Applicable)

Member Location Zone Span 1
 Effective Width

2
 C&C Trib. Area

3
 GCp For Walls, h ≤ 60ft

4
 GCp For Walls, h > 60ft

Length Actual [1/3 Span] (Span x Eff. Width) Use → with qh with qh Use → with qh with qz

(ft) (ft) (ft)

Int. zone wall stud Zone 4 10.00 1.33 3.3 33 ft
2 -1.01 0.91 -0.87 0.85

End zone wall stud Zone 5 10.00 1.33 3.3 33 ft
2 -1.22 0.91 -1.67 0.85

Int. zone door jamb Zone 4 10.00 3.00 3.3 33 ft
2 -1.01 0.91 -0.87 0.85

Int. zone wall panel Zone 4 3.00 3.00 1.0 9 ft
2 -1.10 1.00 -0.90 0.90

End zone wall panel Zone 5 3.00 3.00 1.0 9 ft
2 -1.40 1.00 -1.80 0.90

Note: 1. Effective width need not be less than one-third span length per definition in Chap. 26.

2. C&C tributary areas greater than 700 ft
2
 shall be permitted to be designed using MWFRS, per Section 30.2.3.

3. Value of GCp for walls shall be reduced by 10%, when θ ≤ 10° and h ≤ 60ft. Adjustment factor = 1.00

4. For h ≤ 60ft, (CGp) to be used with qh.  For h > 60ft.  Use qz with positive value of (GCp) and qh with negative value of (GCp).

Building Enclosure Category [Table 26.11-1, pg. 258]

Positive internal pressure 0.18 (+GCpi) = 0.18

Negative internal pressure -0.18 (-GCpi) = -0.18

Velocity pressure qh = 16.54 psf qz = 16.54 psf [Eq. 27.3-1, pg. 260]

Design Wind Pressure of Walls - Components and Cladding

qh or z [ (GCp) - (±GCpi) ]

Member Location Zone [Negative Pressure] [Positive Pressure] [Comments]

qh [ (GCp) Neg  -  (+GCpi) ] qh or z [ (GCp) Pos  -  (-GCpi) ]

Int. zone wall stud Zone 4 -19.64 psf 17.99 psf

End zone wall stud Zone 5 -23.08 psf 17.99 psf

Int. zone door jamb Zone 4 -19.64 psf 17.99 psf

Int. zone wall panel Zone 4 -21.17 psf 19.52 psf

End zone wall panel Zone 5 -26.13 psf 19.52 psf

Note: Minimum C&C design wind pressure +/- 16.0 psf [Section 30.2.2, pg. 316]

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

ASCE 7-10 design wind pressures are at ultimate load level.

Enclosed buildings
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Components and Cladding For Flat Roofs, h ≤ 60 ft

Enclosed, Partially Enclosed Buildings [Figure 30.4-1, pg. 335]

Mean roof height h = 12.7 ft

Roof slope θ = 10.4 degrees

External Pressure Coefficient, GCp

. (Not Applicable)

Member Location Zone Span 1
 Effective Width

2
 C&C Trib. Area

3
 GCp For Roofs, h ≤ 60ft

4
 GCp For Roofs, h > 60ft

Length Actual [1/3 Span] (Span x Eff. Width) Use → with qh Use → with qh

(ft) (ft) (ft)

Member zone 1 Zone 1 12.00 1.33 4.0 48 ft
2 -1.42 -1.20

Member zone 2 Zone 2 12.00 1.33 4.0 48 ft
2 -1.94 -2.02

Roof panel zone 1 Zone 1 3.00 3.00 1.0 9 ft
2 -1.70 -1.40

Roof panel zone 2 Zone 2 3.00 3.00 1.0 9 ft
2 -2.30 -2.30

Roof panel zone 3 Zone 3 3.00 3.00 1.0 9 ft
2 -3.20 -3.20

Note: 1. Effective width need not be less than one-third span length per definition in Chap. 26.

2. C&C tributary areas greater than 700 ft
2
 shall be permitted to be designed using MWFRS, per Section 30.2.3.

3. Value of GCp for walls shall be reduced by 10%, when θ ≤ 10° and h ≤ 60ft. Adjustment factor = 1.00

4. For h ≤ 60ft, (CGp) to be used with qh.  For h > 60ft.  Use qz with positive value of (GCp) and qh with negative value of (GCp).

Building Enclosure Category [Table 26.11-1, pg. 258]

Positive internal pressure 0.18 (+GCpi) = 0.18

Negative internal pressure -0.18 (-GCpi) = -0.18

Velocity pressure qh = 16.54 psf qz = 16.54 psf [Eq. 27.3-1, pg. 260]

Design Wind Pressure of Walls - Components and Cladding

qh [ (GCp) - (±GCpi) ]

Member Location Zone qh [ (GCp) Neg  -  (+GCpi) ] qh  [ (GCp) Pos  -  (-GCpi) ] [Comments]

Member zone 1 Zone 1 -26.45 psf -20.50 psf

Member zone 2 Zone 2 -35.05 psf -29.09 psf

Roof panel zone 1 Zone 1 -31.09 psf -25.14 psf

Roof panel zone 2 Zone 2 -41.02 psf -35.06 psf

Roof panel zone 3 Zone 3 -55.90 psf -49.95 psf

Note: Minimum C&C design wind pressure +/- 16.0 psf [Section 30.2.2, pg. 316]

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

Enclosed buildings
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Wind load on buildings - MWFRS (Directional Procedures) For All Heights [Figure 27.3-1]

A. Velocity pressures q = 0.00256 Kz Kzt Kd Ke V
2
      (psf)

Wind velocity pressure at Mean roof height qh = 15.93 psf at h = 12.73 ft

Wind velocity pressure at Eave height qz = 15.93 psf at z = 11.64 ft

Wind velocity pressure at 0 to 15 ft qz 0-15 = 15.80 psf at z = 0 to 15 ft

B. External and internal wind pressures

External wind pressure, qGCp

I. Wall Wind Pressures

a. Windward wall qzGCp = 10.83 psf at eave height

b. Leeward wall qhGCp = -6.77 psf

c. Side walls qhGCp = -9.48 psf

d. Windward wall qz 0-15GCp = 10.74 psf at 0 to 15 ft

II. Roof Wind Pressures

i. Wind Direction Normal to Ridge

a. Windward roof

Maximum suction qhGCp = -12.37 psf

Minimum suction qhGCp = -2.44 psf

b. Leeward roof qhGCp = -6.97 psf

ii. Wind Direction Parallel to Ridge

Maximum suction qhGCp = -11.98 psf

Minimum suction qhGCp = -2.44 psf

Internal wind pressure, qiGCpi

Positive internal pressure qhGCpi = 2.87 psf

Negative internal pressure qhGCpi = -2.87 psf
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C. Design wind pressures for the MWFRS of buildings of all heights [Figure 27.3-1]

Design wind pressure p = qGCp - qi(GCpi) (psf)

Wind pressure diagrams

Wind load cases

Case 1. Wind direction normal to ridge, external pressure windward roof at maximum suction and positive internal pressure.

Case 2. Wind direction normal to ridge, external pressure windward roof at minimum suction and positive internal pressure.

Case 3. Wind direction normal to ridge, external pressure windward roof at maximum suction and negative internal pressure.

Case 4. Wind direction normal to ridge, external pressure windward roof at minimum suction and negative internal pressure.

Case 5. Wind direction parallel to ridge, external pressure maximum suction and positive internal pressure.

Case 6. Wind direction parallel to ridge, external pressure minimum suction and positive internal pressure.

Case 7. Wind direction parallel to ridge, external pressure maximum suction and negative internal pressure.

Case 8. Wind direction parallel to ridge, external pressure minimum suction and negative internal pressure.

Plus and minus signs signify pressures acting 
toward and away from surfaces, respectively
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SEISMIC LOAD ID All Structure [ASCE-7 2010. Section 12.8., page 89]

Design load code ASCE 7-10 ASCE 7-10

Structure height from base to highest level 13.81 hn = 13.81 ft

Soil site classification D D [Table 20.3-1, page 204]

Soil type Stiff soil

Risk Category II II [Table 1.5-1, page 2]

Occupancy type Standard occupancy structures

Importance factor Ie = 1.00 [Table 1.5-2, page 5]

Short period ground acceleration 0.114 Ss = 0.114 g [Fig. 22-1, page 212]

1-second ground acceleration 0.067 S1 = 0.067 g [Fig. 22-2, page 214]

Short period site coefficient Fa = 1.600 [Table 11.4-1, page 66]

Ss Fa 

< 0.250 1.600

0.114 1.709

. 0.500 1.400

Fa Interpolation = 1.600

Long period site coefficient Fv = 2.400 [Table 11.4-2, page 66]

S1 Fv 

< 0.100 2.400

0.067 2.532

. 0.200 2.000

Fv Interpolation = 2.400

Adjusted Maximum Considered Earthquake (MCE) response accelerations [11.4.3, page 65]

For short periods, Fa Ss SMS = 0.182 g [Eq. (11.4-1)]

For 1-second period, Fv S1 SM1 = 0.161 g [Eq. (11.4-2)]

Design spectral accelerations [11.4.4]

For short periods, 2/3 SMS SDS = 0.122 g [Eq. (11.4-3)]

For 1-second period, 2/3 SM1 SD1 = 0.107 g [Eq. (11.4-4)]

Seismic Design Category (SDC) [11.6, page 67]

SDC based on SDS 1 A [Table 11.6-1]

SDC based on SD1 2 B [Table 11.6-2]

Check S1 ≥ 0.75, Risk Cat. I, II, III 0 (n.a.)

Check S1 ≥ 0.75, Risk Cat. IV 0 (n.a.)

Seismic Design Category 2 B

(972) 896-5373
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Period determination [12.8.2, page 90]

Long-period transition period TL = 6.00 sec [Fig. 22-15, page 224]

Approximate fundamental period Ta = Ct hn
x

Maximum value of fundamental period Tmax = Ta Cu

Coefficient for upper limit on calculated period Cu = 1.7 (For SD1 value see next page)

Structure height from base to highest level hn = 13.81 ft

Steel moment-resisting frames Ta = 0.028 hn
0.8 Ta = 0.229 sec Tmax = 0.389 sec

Eccentrically braced steel frames Ta=0.03 hn
0.75 Ta = 0.215 sec Tmax = 0.365 sec

All other structural systems Ta = 0.02 hn
0.75 Ta = 0.143 sec Tmax = 0.244 sec

I. Transverse II. Longitudinal

Structural type

Determine structure fundamental periods T = 0.143 sec T = 0.143 sec

CHAPTER 12

Design coefficients and factors for seismic force-resisting systems [Table 12.2-1, page 73 to 77]

I. Transverse II. Longitudinal

A. Bearing Wall Systems A. Bearing Wall Systems

15. Light-frame (wood) walls sheathed 15. Light-frame (wood) walls sheathed

with wood structural panels with wood structural panels

rated for shear resistance rated for shear resistance

Response modification coefficient R = 6.50 R = 6.50

System overstrength factor Ω0 = 3.00 Ω0 = 3.00

Deflection amplification factor CD = 4.00 CD = 4.00

Seismic response coefficients [12.8.1.1, page 89]

Structure seismic load directions I. Transverse II. Longitudinal

CS = 0.019 CS = 0.019

Govern! Govern!

For T ≤ TL , CS max. = 0.115 CS max. = 0.115

For T > TL , CS max. = (n.a.) CS max. = (n.a.)

   C s min  = 0.044 SDS Ie CS min. = 0.005 CS min. = 0.005

   C s min  = 0.01 CS min. = 0.01 CS min. = 0.01

For S1 ≥ 0.6 g , CS min. = (n.a.) CS min. = (n.a.)

Design seismic response coefficients CS = 0.019 CS = 0.019

Seismic base shear V = C S  W [Eq. (12.8-1), page 89]

W = the effective seismic weight per Section 12.7.2.

All other structural systems All other structural systems

�� �
� �

!
"

�� #$% �
� 1

&
!
"

�� #$% �
� 1&�

&2 !
"

�� #'( �
0.5�1

!
"

All rights reserved.  This material may not be reproduced, displayed, modified or distributed 

without the express prior written permission of the copyright holder.

APPROVED

      DATE

PFS CORPORATION
 

6/23/20

Cottage Grove, WI

smithj
stamp1



www.modularconsultant.com Structural Calculations

Company : Modular Structural Consultants, LLC. Project No : 2279-2280 MSC# M20027

Engineer : Yuri Yurianto, S.E., P.E., M.Sc. Project Name : Dry Classroom Building

Address : 5760 Legacy Dr. B3-333.  Plano, TX 75024 Location : Classroom Lee's Summit MO 

Phone: Subject : Modular 23.67'x64'

Email: yurianto@modularconsultant.com Date:

DESIGN LOAD SUMMARY

[in o.c.] [ft o.c.]

Roof Rafter 24.0 2.00

Wall frame 16.0 1.33

Floor frame 16.0 1.33

Ridge Beam 142.0 11.83

Load Types Member ID Design Loads   Frame spacing Linear load

[in o.c.] [ft o.c.]

Dead Load Roof & Ceiling dead load 12.0 psf 24.0 2.00 24.0 plf

Exterior wall dead load 12.0 psf 16.0 1.33 16.0 plf

Interior wall dead load 6.0 psf 16.0 1.33 8.0 plf

Floor dead load 12.0 psf 16.0 1.33 16.0 plf

Roof live load Concentrated load Pr = 300 lb

Roof Rafter Lr = 20.0 psf 24.0 2.00 40.0 plf

Ridge Beam Lr = 12.0 psf 142.0 11.83 142.0 plf

Floor live load Schools - Classrooms LL = 40.0 psf 16.0 1.33 53.3 plf

Conc. load over 2.5' x 2.5' PL = 1000 lb

LL = psf 16.0 1.33 plf

Conc. load over 2.5' x 2.5' PL = lb

Snow load Flat roof snow pf = 13.9 psf 24.0 2.00 27.7 plf

Non Reducible snow ps = n/a psf n/a plf

For Pitched Roof

Balanced snow ps = 20.0 psf 40.0 plf

Unbalanced snow loads need to be considered

W ≤ 20ft (Governs!) Unbalanced snow 20.0 psf 40.0 plf

W > 20ft . Unbalanced snow

Windward roof snow 6.0 psf 12.0 plf

Leeward roof snow 20.0 psf 40.0 plf

Leeward surcharge snow 8.8 psf 17.5 plf

Leeward surcharge length 7.7 ft

(972) 896-5373
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Typical frame spacing
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Load Types Member ID Design Loads   Frame spacing Linear load

[in o.c.] [ft o.c.]

Wind Load MWFRS For Pitched Roof (+ toward, - away from surface) 24.0 2.00

Case 1 Windward wall at 0 - 15 ft 7.9 psf 15.8 plf

Windward wall at eave 8.0 psf 15.9 plf

Windward roof max. suction -15.2 psf -30.5 plf

Leeward roof -9.8 psf -19.7 plf

Leeward wall -9.6 psf -19.3 plf

Side walls -12.3 psf -24.7 plf

Case 2 Windward wall at 0 - 15 ft 7.9 psf 15.8 plf

Windward wall at eave 8.0 psf 15.9 plf

Windward roof max. suction -5.3 psf -10.6 plf

Leeward roof -9.8 psf -19.7 plf

Leeward wall -9.6 psf -19.3 plf

Side walls -12.3 psf -24.7 plf

Case 3 Windward wall at 0 - 15 ft 13.6 psf 27.2 plf

Windward wall at eave 13.7 psf 27.4 plf

Windward roof max. suction -9.5 psf -19.0 plf

Leeward roof -4.1 psf -8.2 plf

Leeward wall -3.9 psf -7.8 plf

Side walls -6.6 psf -13.2 plf

Case 4 Windward wall at 0 - 15 ft 13.6 psf 27.2 plf

Windward wall at eave 13.7 psf 27.4 plf

Windward roof max. suction 0.4 psf 0.9 plf

Leeward roof -4.1 psf -8.2 plf

Leeward wall -3.9 psf -7.8 plf

Side walls -6.6 psf -13.2 plf

Case 5 Roof -14.8 psf -29.7 plf

Side walls -12.3 psf -24.7 plf

Windward wall 8.0 psf 15.9 plf

Leeward wall -9.6 psf -19.3 plf

Case 6 Roof -5.3 psf -10.6 plf

Side walls -12.3 psf -24.7 plf

Windward wall 8.0 psf 15.9 plf

Leeward wall -9.6 psf -19.3 plf

Case 7 Roof -9.1 psf -18.2 plf

Side walls -6.6 psf -13.2 plf

Windward wall 13.7 psf 27.4 plf

Leeward wall -3.9 psf -7.8 plf

Case 8 Roof 0.4 psf 0.9 plf

Side walls -6.6 psf -13.2 plf

Windward wall 13.7 psf 27.4 plf

Leeward wall -3.9 psf -7.8 plf
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Load Types Member ID Design Loads   Frame spacing Linear load

[in o.c.] [ft o.c.]

Wind Load Wall Components & Cladding (+ toward, - away from surface) 16.0 1.33

Case 1 Int. zone wall stud Zone 4 -19.6 psf -26.2 plf

(Outward)

End zone wall stud Zone 5 -23.1 psf -30.8 plf

Int. zone door jamb Zone 4 -19.6 psf -26.2 plf

Int. zone wall panel Zone 4 -21.2 psf -28.2 plf

End zone wall panel Zone 5 -26.1 psf -34.8 plf

Case 2 Int. zone wall stud Zone 4 18.0 psf 24.0 plf

(Inward)

End zone wall stud Zone 5 18.0 psf 24.0 plf

Int. zone door jamb Zone 4 18.0 psf 24.0 plf

Int. zone wall panel Zone 4 19.5 psf 26.0 plf

End zone wall panel Zone 5 19.5 psf 26.0 plf

Minimum 16.0 psf 21.3 plf
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Load Types Member ID Design Loads   Frame spacing Linear load

[in o.c.] [ft o.c.]

Wind Load Roof Components & Cladding(+ toward, - away from surface) 24.0 2.00

Case 1 Member zone 1 Zone 1 -26.5 psf -52.9 plf

Member zone 2 Zone 2 -35.0 psf -70.1 plf

Roof panel zone 1 Zone 1 -31.1 psf -62.2 plf

Roof panel zone 2 Zone 2 -41.0 psf -82.0 plf

Roof panel zone 3 Zone 3 -55.9 psf -111.8 plf

Case 2 Member zone 1 Zone 1 -20.5 psf -41.0 plf

Member zone 2 Zone 2 -29.1 psf -58.2 plf

Roof panel zone 1 Zone 1 -25.1 psf -50.3 plf

Roof panel zone 2 Zone 2 -35.1 psf -70.1 plf

Roof panel zone 3 Zone 3 -49.9 psf -99.9 plf

Minimum 16.0 psf 21.3 plf
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APA - All Plywood Beam Member ID : Ridge Beam

References: APA Plywood Design Specification, January 1997 [PDS].

APA Plywood Design Specification Supplement 5, Design and Fabrication of All-Plywood Beams, November 2008 [PDS-S5].

1. Material and Section Properties [PDS-S5, Table 1, pg. 5]

Plywood species group

Plywood grade

Nominal plywood thickness in, per plywood panel

No. of plies / No. of layers 23/32 or 3/4-5/5 5/5 per plywood panel

Check at Section of interest For bending stress & deflection For shear stress

Middle span Interior support

Beam total number of panels nb = 8 8 nb = 8

Number of panels at critical section (n) = 6 6 (n) = 6

Beam section height d = 24.00 in 24.00 in d = 24.00 in

Plywood gross thickness per panel tg = 0.75 in 0.75 in

Beam gross width, (n) tg bg = 4.500 in 4.500 in

Plywood effective thickness per panel tb = 0.352 in 0.352 in ts = 0.739 in

Beam effective width, (n) tb, s b = 2.112 in 2.112 in b = 4.434 in

Section area, bd A = 50.69 in
2 50.69 in

2 A = 106.42 in
2

Section modulus about x-x axis, bd
2
/6 Sxx = 202.8 in

3 202.8 in
3 Sxx = 425.7 in

3

Moment of inertia about x-x axis, bd
3
/12 Ixx = 2433.0 in

4 2433.0 in
4 Ixx = 5108.0 in

4

Hole diameter dh = 0.00 in 0.00 in dh = 0.00 in

Hole Section area, bdh A(h) = 0.00 in
2 0.00 in

2 A(h) = 0.00 in
2

Hole Section modulus about x-x axis, bdh
2
/6 Sxx(h) = 0.0 in

3 0.0 in
3 Sxx(h) = 0.0 in

3

Hole Moment of inertia about x-x axis, bdh
3
/12 Ixx(h) = 0.0 in

4 0.0 in
4 Ixx(h) = 0.0 in

4

2. Design Parameters [PDS, pg. 18]

Middle span bending Design Load (for CD)

Interior support bending Design Load (for CD)

Shear Design Load (for CD)

In-service moisture conditions Dry (M.C. ≤ 16 %)

Unbraced length at middle span (for CL) Case1 lu = 24 in

Unbraced length at interior support (for CL) Case2 lu = 48 in

3. Reference Design Values [PDS-S5, 1.5, pg.6; PDS, Table 3, pg.16]

Reference bending design value Fb = 3300 psi

Reference shear design value Fv = 225 psi

Reference modulus of elasticity E = 1800000 psi (For deflection calculation)

Reference modulus of elasticity, ± 36% E Emin = 660000 psi (For beam stability calculations)

Reference modulus of rigidity (shear modulus) G = 90000 psi

4. Adjustment Factors Load duration factor CD = 1.15 (For middle span bending)

CD = 1.15 (For interior support bending)

CD = 1.15 (For shear check)

Beam stability factor CL = 0.981 (For middle span bending)

CL = 0.973 (For interior support bending)

Snow Load / Roof Live Load

Snow Load / Roof Live Load

APA STRUCTURAL I RATED SHEATING EXP 1

All plies Group 1 (including Structural I)

23/32 or 3/4

Snow Load / Roof Live Load
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Calculation of beam stability factor, CL [NDS 2005, 3.3.3, pg. 13 & Breyer 6
th

 ed, pg. 6.19]

3 Case 1 1 Case 2

Case descriptions Middle Span Bending Interior Support Bending

Type of Load Uniformly distributed load Uniformly distributed load

Beam unbraced length lu = 24 in lu = 48 in

lu / d = 1.0  < 7 lu / d = 2.0  < 7

le = 2.06 lu le = 1.33 lu

Bending member effective length le = 49 in le = 64 in

Slenderness ratio RB = RB = 7.7 . RB = 8.7 .

Modulus of elasticity Emin = 660000 psi Emin = 660000 psi

FbE = 13516 psi FbE = 10468 psi

Fb* = Fb CD Fb* = 3795 psi Fb* = 3795 psi

CL = 0.981 < 1.00 CL = 0.973 < 1.00

Beam stability factor CL = 0.981 CL = 0.973

5. Adjusted Design Values

Adjusted bending design values Fbx' = Fb CD CL

Case 1: Fbx' = 3724 psi Middle Span Bending

Case 2: Fbx' = 3694 psi Interior Support Bending

Adjusted shear design value Fv' = Fv CD

Fv' = 259 psi

Adjusted modulus of elasticity E' = E * 1.1

E' = 1980000 psi (For deflection calculations)

6. Beam Loadings .

(Enter positive values)

Applied Bending at Middle Span Mx+ = 31639 lb-ft = 379668 lb-in

Applied Bending at Interior Support Mx- = 51210 lb-ft = 614520 lb-in

Applied Shear V = 7223 lbs

7. Design Code Checks

Case 1 Case 2

i. Bending Middle Span Bending Interior Support Bending

fbx ≤ Fbx' fbx ≤ Fbx'

fbx = Mx+ / (Sxx - Sxx(h)) fbx = Mx- / (Sxx - Sxx(h))

Actual bending stress fbx = 1873 psi fbx = 3031 psi

Adjusted bending design values Fbx' = 3724 psi Fbx' = 3694 psi

Bending capacity ratio, (fbx / Fbx') 0.503 < 1.0. O.K. 0.820 < 1.0. O.K.

ii. Shear fv ≤ Fv'

fv = (3/2) V / (b (d - dh))

Actual shear stress fv = 102 psi

Adjusted shear design value Fv' = 259 psi

Shear capacity ratio, (fv / Fv') 0.393 < 1.0. O.K.
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Foundations [Pier ID] : Modular building foundations

1. Material and Section Properties

Type of Foundations

Option 1. Dry-Stacked Without Mortar Joint Pa = 8.00 kips / stack [Rated 8000 lbs per single]

Number of stack course 1 Single Stack Course

Single wythe width b1 = 8 in

Single wythe length d1 = 16 in

Option 2. CMU Bonded with Mortar Joint

CMU cell grout No grout

Net area of CMU block 55.3 An = 55.3 in
2

Compressive strength f'm = 1,350 psi

CMU allowable load, 1/4 f'm An Pa = 18.68 kips / stack

Option 3. Standard Jack Stand Pa = 6.00 kips / stand

Option 4. "Support Master" Jack Stand Pa = 18.00 kips / stand

(972) 896-5373
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P

Wood pad

Solid CMU cap block

CMU block

ABS base pad

Soil

Single stack course

Double stack course

or

Concrete foundation

(Bonded or Dry-Stacked)
Steel Jack Stand

(option)
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2. Foundation Loading & Design Checks

→ Location Typical 8.00 ft on center spacing

Applied Load P = 7.67 kips

Select Type of Foundation 2 CMU Dry-Stacked

Allowable Load 8.00 kips / stack

Quantity 1 stacks (or stands)

Total Allowable Load Pa CMU = 8.00 kips

Capacity ratio (P / Pa) = 0.959 < 1.0

Design check O.K.

Base Type ABS Base Pad

Base Shape Rectangular

Width (or Diameter) b2 = 24.0 in

Length 24 d2 = 24.0 in

Quantity 1

Area Ab = 576 in
2
     = 4.00 ft

2

Allowable soil bearing capacity qa = 2,000 psf

Soil allowable load, qa Ab Pa Soil = 8.00 kips

Soil capacity ratio (P / Pa) = 0.959 < 1.0

Design check O.K.

→ Location Interior Stud Pack / Column

Applied Load P = 16.00 kips

Select Type of Foundation 2 CMU Dry-Stacked

Allowable Load 8.00 kips / stack

Quantity 2 stacks (or stands)

Total Allowable Load Pa CMU = 16.00 kips

Capacity ratio (P / Pa) = 1.000 < 1.0

Design check O.K.

Base Type ABS Base Pad

Base Shape Rectangular

Width (or Diameter) b2 = 24.0 in

Length 24 d2 = 24.0 in

Quantity 2

Area Ab = 1,152 in
2
     = 8.00 ft

2

Allowable soil bearing capacity qa = 2,000 psf

Soil allowable load, qa Ab Pa Soil = 16.00 kips

Soil capacity ratio (P / Pa) = 1.000 < 1.0

Design check O.K.
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TIE DOWN ANCHOR [(Ref): Manuf. Housing Anchor Installation Info. by Tie Down Engineering]

1. Anchoring Allowable Working Load Limit (WLL)

Tie Anchor WLL 3150 TWLL = 3150 lbs [Ref (above)]

Horizontal Tie Angle  θ = 45.0 degrees .

Horizontal Resistant, TWLL Cos θ HWLL = 2227 lbs

Minimum tie anchor spacing s = 6.00 ft

2. Building Forces

A. Transverse direction

Total Sliding force HA trans = 3690 lbs

Total Uplift force VA trans = 0 lbs

B.  Longitudinal direction

Total Sliding force HA longt = 1334 lbs

Total Uplift force VA longt = 0 lbs

3. Building Frame Tie Down

A. Transverse direction B = 64.00 ft

1) Number of horizontal ties 4 Nhorz tie = 4 B / N = 16.00 ft o.c.

Sliding force, HA trans / Nhorz tie H1 trans = 922.5 lbs / tie

Horz. tie capacity ratio H1 trans / HWLL = 0.414 < 1.00.  O.K.

2) Number of vertical ties 0 Nvert tie = 0 No vertical tie is required!

Uplift force, VA trans / Nvert tie V1 trans = 0 lbs / tie

Vert. tie capacity ratio V1 trans / TWLL = 0.000 < 1.00.  O.K.

B.  Longitudinal direction L = 23.67 ft

1) Number of horizontal ties 2 Nhorz tie = 2 L / N = 11.84 ft o.c.

Sliding force, HA trans / Nhorz tie H1 longt = 667 lbs / tie

Horz. tie capacity ratio H1 longt / HWLL = 0.299 < 1.00.  O.K.

2) Number of vertical ties 0 Nvert tie = 0 No vertical tie is required!

Uplift force, VA trans / Nvert tie V1 longt = 0 lbs / tie

Vert. tie capacity ratio V1 longt / TWLL = 0.000 < 1.00.  O.K.

(972) 896-5373
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CONNECTORS, STRAPS AND TIES

→ Member ID : Rafter - Bearing support

Connector Type 2x4 Ledger Fasten to Ridge Beam with 16d Nails at each Rafter

Connector Capacity Z' = Z CD CM Ct Cg [NDS Table 11.3.1]

Ref. Design Value Z = 154 lb (G = 0.55) [NDS Table 12N]

Load duration factor CD = 1.15

Wet Service factor CM = 1.00

Temperature factor Ct = 1.00

Group action factor Cg = 1.00

Connector Capacity Z' = 177 lb

Number of Nail 3 nails

Bearing Capacity Pallow = 531 lb

Applied bearing force Papplied = 419 lb

Capacity ratio Papplied / Pallow = 0.79 < 1.00.  O.K.

→ Member ID : Rafter - Uplift tiedown

Connector Type 1.5" metal strap, 30 gage, 51 ksi with 16ga staples

Strap tensile strength Fy = 51 ksi

Strap thickess ts = 0.0157 inches

Strap width bs = 1.50 inches

Strap capacity Pstrap = (0.9) 0.6 Fy ts bs (w 10% reduction for staple holes)

Pstrap = 649 lbs

Staple shear resistant Vstaple = 68 lbs per staple

Number of staple nstaple = 6 staples at each end of strap

Load duration factor CD = 1.60

Staple capacity Pstaple = Vstaple nstaple CD

Pstaple = 653 lbs per strap

Uplift Capacity 649 lbs / strap

Number of straps 1 strap(s)

Allowable uplift force Pallow = 649 lbs

Applied uplift force Papplied = 94 lbs / rafter

 Stud spacing 16 inches o.c.

Strap spacing 48 inches o.c.

Applied uplift force Papplied = 282 lbs / strap

Capacity ratio Papplied / Pallow = 0.43 < 1.00.  O.K.
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→ Member ID : Shear wall tie-down

Connector Type 3.0" metal strap, 26 gage, 51 ksi with 10d (0.148") nails

Strap tensile strength Fy = 51 ksi

Strap thickess ts = 0.0179 inches

Strap width bs = 3.00 inches

Strap capacity Pstrap = (0.90) 0.6 Fy ts bs (w 10% reduction for staple holes)

Pstrap = 1479 lbs

Nail shear resistant Vnail = 123 lbs per nail

Number of nails nnail = 8 nails at ea. end of strap w 1" spc. staggered

Load duration factor CD = 1.60

Nail capacity Pnail = Vnail nnail CD

Pnail = 1574 lbs per strap

Uplift Capacity 1,479 lbs / strap

Number of straps 1 strap(s)

Allowable uplift force Pallow = 1,479 lbs

Applied uplift force Papplied = 1,281 lbs .

Capacity ratio Papplied / Pallow = 0.87 < 1.00.  O.K.

→ Member ID : Frame Outrigger to Floor Framing

Connector Type 5/16" x 3-1/2" lag screws

Connector Capacity W' = W CD CM Ct [NDS Table 11.3.1]

Ref. Design Value W = 307 lb / in (G = 0.55) [NDS Table 12.2A]

Effective Thread Length T-E = 2.0 in [NDS Table L2]

Design Load Type Wind/Earthquake Load

Load duration factor CD = 1.60

Wet Service factor CM = 1.00

Temperature factor Ct = 1.00

Connector Uplift Capacity W' = 982 lbs / lag screw

Number of straps 2 lag screw(s)

Allowable uplift force Pallow = 1,965 lb

Applied uplift force 94 Papplied = 94 lbs / stud

 Stud spacing 16 inches o.c.

Lag Screw spacing 96 inches o.c.

Applied uplift force Papplied = 564 lbs / stud

Capacity ratio Papplied / Pallow = 0.29 < 1.00.  O.K.
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Sheathing Nail Withdrawal [NDS]

Plywood sheathing thickness 0.4375 tply = 7/16 inches

Nail size

Nail diameter 0.131 D = 0.131 inches

Nail length 2.50 Lnail = 2.50 inches

Nail minimum penetration 1.38 1.38 inches

Nail penetration, Lnail - tply p = 2.06 inches .

Rafter wood species

Wood specific gravity G = 0.55 [Table 11.3.2A.]

Nail withdrawal ref. design value W = 1380 G
5/2

 D [11.2.3.]

W = 41 lbs per nail, per inch penetration

Load duration factor CD = 1.60 (D = 0.9, L = 1.0, S or Lr = 1.15, W or E = 1.6)

Wet service factor CM = 1.00 (M.C. Fabrication = M.C. Service) [Table 10.3.3.]

Temperature factor Ct = 1.00 [Table 10.3.4.]

Nail withdrawal adj'd design value W' = W CD CM Ct [Table 10.3.1.]

W' = 64.9 lbs per nail, per inch penetration

Withdrawal capacity per nail, W' p Pallow = 134 lbs per nail

Zone 3. [Connection ID] : Corners of roof sheathing to rafter due to wind uplift

Wind uplift pressure 55.9 q = 55.9 psf

Wind load factor 0.60

Members spacing 24 smember = 24 inches o.c.

Nails spacing snail = 9 inches o.c.

Sheathing wind uplift area per nail A = 1.50 ft
2
 / nail

Nail withdrawal force, A q Papplied = 50 lbs / nail

Capacity ratio Papplied / Pallow = 0.376 < 1.00.  O.K.

Zone 2. [Connection ID] : Edges of roof sheathing to rafter due to wind uplift

Wind uplift pressure 41.0 q = 41.0 psf

Wind load factor 0.60

Members spacing smember = 24 inches o.c.

Nails spacing snail = 9 inches o.c.

Sheathing wind uplift area per nail A = 1.50 ft
2
 / nail

Nail withdrawal force, A q Papplied = 37 lbs / nail

Capacity ratio Papplied / Pallow = 0.276 < 1.00.  O.K.

Zone 1. [Connection ID] : Middle of roof sheathing to rafter due to wind uplift

Wind uplift pressure 31.1 q = 31.1 psf

Wind load factor 0.60

Members spacing smember = 24 inches o.c.

Nails spacing snail = 12 inches o.c.

Sheathing wind uplift area per nail A = 2.00 ft
2
 / nail

Nail withdrawal force, A q Papplied = 37 lbs / nail

Capacity ratio Papplied / Pallow = 0.279 < 1.00.  O.K.
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Wall Sheating Out-of-Plane Capacity [NDS - SDPWS]

Strength Axis Perpendicular to supports

Wood Structural Panels 7/16 in

Actual stud spacing 16 16 in

3 Nominal Capacity 305 305 psf

Safety Factor 1.6 [3.2.1]

Allowable Capacity 191 psf ASD Level

Wall C&C Wind load 26.1 26.1 psf Strength Level

Load Factor 0.6

Applied Load 16 psf ASD Level

Utilization Ratio 8% o.k.
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Roof Sheating Out-of-Plane Capacity [NDS - SDPWS]

Strength Axis Perpendicular to supports

Wood Structural Panels 7/16 in

Rafter/Truss Spacing 24 24 in

4 Nominal Capacity 135 135 psf

Safety Factor 1.6 [3.2.3]

Allowable Capacity 84 psf ASD Level

Roof C&C Wind load 55.9 55.9 psf Strength Level

Load Factor 0.6

Applied Load 34 psf ASD Level

Utilization Ratio 40% o.k.
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ENERGY DESIGN CRITERIA: SPECIAL CONDITIONS DESIGN CRITERIA:
AND / OR LIMITATIONS:

CODES: 2015 IBC
NOTE:   UNLESS OTHERWISE NOTED, ALL CODE REFERENCES BELOW ARE FROM THE 2015 IECC NOTE: 2015 IPC

MATERIALS WHICH EQUAL OR EXCEED THOSE SPECIFIED
CLIMATE ZONES: 4A AS  SHOWN  IN  TABLE 301.1 MAY BE SUBSTITUTED.

FOR BUILDINGS WITH OVERALL WINDOWS AND GLAZED DOOR OPENINGS
TOTALING 10% OR LESS OF THE GROSS ABOVE-GRADE WALL AREA. NOTE:

BUILDING IS TO BE LOCATED A MINIMUM OF 10 FT.

2015 IMC
2014 NEC

2015 IECC
ANSI A 117.1 - 2009

HEATING DEGREE DAYS: 4964 COOLING DEGREE DAYS: 1565 FROM PROPERTY LINE OR ASSUMED PROPERTY LINE.

OCCUPANCY CLASSIFICATION: E
ROOF: ALL WOOD JOIST / TRUSS: R-30 PORTABLE FIRE EXINGUISHERS TO BE PROVIDED AND INSTALLED OCCUPANCY CATEGORY: II
WALL: WOOD FRAMED: R-19 BY OWNER CONSTRUCTION TYPE: V-B

FLOOR: ALL WOOD JOIST / TRUSS: R-30 APPLIANCE FUEL TYPE: NONE

U-FACTOR FOR WINDOWS:
SHGC FOR WINDOWS: DESIGN LOADS:

U-FACTOR FOR DOORS:
ROOF LIVE LOAD: 20  PSF
FLOOR LIVE LOAD: 40 PSF

LIGHTING CONTROLS: OCCUPANT SENSOR CONTROLS FOR INTERIOR LIGHTING. NOTE: CONCENTRATED FLOOR LOAD: 1000 LBS
PHOTOCELL CONTROLS FOR EXTERIOR LIGHTING ACCESSIBLE DRINKING FOUNTAIN WILL BE PROVIDED ON SITE

 BY OWNER. GROUND SNOW LOAD: 20  PSF
GENERAL LIGHTING: LED LIGHT WITH 4800 LUMEN LIGHT MODULE ROOF SNOW LOAD: 20  PSF

WIND SPEED Vult: 115  MPH
EXTERIOR LIGHTING: WALL MOUNTED LED LIGHT MODULE ON PHOTOCELL NOTE: WIND SPEED asd: 89

SERVICE SINK TO BE PROVIDED IN ADJACENT BLDG. EXPOSURE: B
SEISMIC DESIGN CATEGORY: B
BUILDING AREA: 1515  S.F.

HVAC EFFICIENCY: WALL HUNG ELECTRIC HVAC UNITS:  MIN. 9.0  EER NOTE: OCCUPANT LOAD: 70
BUILDING MUST BE LOCATED WITH IN 500 FT. OF AN EXISTING OCCUPANT AGE GROUP: 6-11  YEARS
BUILDING PROVIDING TOILET FACILITIES CAPABLE OF SERVICING
THE COMBINED OCCUPANT LOAD OF THE EXISTING BUILDING(S)
IN ADDITION TO THIS BUILDING.

SYSTEM CONTROLS: PROGRAMMABLE THERMOSTAT WITH OCCUPANT OVERRIDE PER 503.2.4 DRAWING INDEX: SHEET

OUTDOOR AIR VENTILATION RATE OF: 230.2 COVER SHEET / SPECIFICATIONS A-1
FLOOR PLAN A-2

DUCT INSULATION: WHERE DUCTING IS USED, DUCTS SHALL BE SEPARATED FROM THE EXTERIOR ELEVATIONS A-3
BUILDING EXTERIOR BY A MINIMUM OF R-8 INSULATION. CROSS-SECTION A-4
(NOTE:  DUCTING USED BY PALOMAR HAS A MINIMUM R-VALUE OF 5.6, AND BLOCKING & TIE-DOWN LAYOUT S-1
IS CONTAINED WITHIN THE BUILDING ENVELOPE.) CHASSIS LAYOUT S-2

FLOOR FRAMING LAYOUT S-3
DUCT SEALING: DUCTS ARE TO BE SEALED IN ACCORDANCE WITH 503.2.7 ROOF FRAMING LAYOUT S-4

RAFTER DETAILS S-5
RIDGE BEAM CONSTRUCTION S-6

ROOF: REFLECTED CEILING PLAN M-1
LIGHTING SCHEMATIC E-1
POWER DISTRIBUTION SCHEMATIC E-2

NOTES: ACCESSIBILITY REQUIREMENTS: ELECTRICAL LOAD CALCULATIONS E-3
FIRE ALARM LAYOUT E-4

DATA PLATE(S) TO BE INSTALLED ON THE COVER OF THE ELECTRICAL DISTRIBUTION PANEL AS NOTED ON SHEET A-2.

DECALS TO BE INSTALLED ON THE REAR END, ON THE LOWER LEFT-HAND CORNER  OF MODULES WITH METAL SIDING.
BUILDINGS WITH SIDINGS WHICH ARE TO BE PAINTED AS A PART OF ROUTINE MAINTENANCE, THE DECALS ARE TO BE
LOCATED ON THE REAR END WALL OF THE MODULE, NEAR THE MATELINE, ABOVE THE SUSPENDED CEILING TILE.
BUILDING WITH PAINTABLE SIDINGS AND HARD CEILINGS ARE TO HAVE THE DECALS LOCATED AS NOTED ON A-2.

NOTE:
HANDICAP ACCESSIBLE RAMP TO BE INSTALLED
BY OTHERS IN ACCORDANCE WITH THE A.D.A.
GUIDELINES.

PAINTED METAL, ROOF SLOPE MUST EXCEED 2:12.

CFM PER EQUATION 4-1 AND TABLE 403.3.1.1 OF THE 2015 IMC

R-VALUES PROVIDED ARE AS REQUIRED TO PASS COMCHECK ENERGY COMPLIANCE SOFTWARE FOR THE 2015 IECC:

BY

DUAL PANE/ LOW-E GLASS = 0.49
DUAL PANE/ LOW-E GLASS = 0.25
STEEL DOOR = 0.20
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SCALE: 3/16" = 1'-0"

SCALE: 3/16" = 1'-0"

SCALE: 3/16" = 1'-0"
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SCALE: 1/4" = 1'-0"
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SCALE: 3/16" = 1'-0"

BLOCKING & TIE-DOWN LAYOUT
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SCALE: 3/16" = 1'-0"

CHASSIS LAYOUT
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SCALE: 3/16" = 1'-0"

FLOOR FRAMING LAYOUT
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SCALE: 1/8" = 1'-0"
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SCALE: 3/4" = 1'-0"

RAFTER DETAILS
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SCALE: 3/16" = 1'-0"

RIDGE BEAM CONSTRUCTION
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CEILING GRID / HVAC LAYOUT

SCALE: 1/8" = 1'-0"
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LIGHTING SCHEMATIC

SCALE: 1/8" = 1'-0"
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POWER DISTRIBUTION SCHEMATIC

SCALE: 1/8" = 1'-0"
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MIN MIN 240 v
WIRE     SINGLE PHASE WIRE  LOAD CALC: 150 AMP
SIZE     MAIN BREAKER SIZE QTY ITEM WATTS TOTAL

12 20 1 2 20 12 12 LED Troffer x 44 660 watts
12 20 3 4 20 12 0 Compact  Fluorescent x 26 0 watts

6 60 5 6 60 6 0 Fluorescent 17w 2 Lamp x 31 0 watts
 2P 7 8 2P  2 Ext. CFL Light x 84 210 watts

  9 10 20 12 0 Exhaust Fan 80 cfm x 84 0 watts
  11 12   0 Appliance circuit x 1920 0 watts

  13 14   14 Recept Duplex x 180 2520 watts
   15 16   0 Recept Dedicated x 1920 0 watts

  17 18   0 Recepts Computers Ckts. x 1500 0 watts
  19 20   0 Recepts Heat Tape x 1800 0 watts
  21 22   0 Water Heater (240v) x 3000 0 watts
  23 24   0 Water Cooler x 370 0 watts
  25 26   0 Res. Microwave x 1350 0 watts
  27 28   0 Res. Microwave x 1350 0 watts
  29 30   0 Emergency Light x 14.4 0 watts
  31 32   2 Emergency Light x 14.4 29 watts

  33 34   2 Exit Sign x 2.8 7 watts
  35 36   1 Alarm Panel x 144 180 watts
  37 38   2 Bard 3Ton / 10kw (240v) x 13920 27840 watts
  39 40   Air Handler 3 Ton / 10kw  (240v) x 12420 0 watts
  41 42   

  Total Watts: 31446
Total Amps: 131.02

 

NOTE: 

 

200

     

WIRE SIZE OF: TOTAL PANEL LOAD:
Total Watts: 31446 watts

Service Conductors: 1/0 Voltage: 240 v
Service Ground: 6 Total Amps: 131.02 amps

AWG #3/0

IMC, RMC or PVC  1 1/2 Inch
  
  

WHERE LEFT OR RIGHT CLASSROOM IS CALLED OUT, THE CALLOUT IS AS VIEWED FROM THE EXTERIOR OF THE BUILDING 
STANDING AT THE EXTERIOR DOORS.

Service Conduit Size for:
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NEUTRAL

3-TON / 10 kw 3-TON / 10 kw

FIRE ALARM CONTROL PANEL

LIGHTS: LEFT CLASSROOM
RECEPTS: LFET CLASSROOM, EXTERIOR

HVAC UNIT: LEFT CLASSROOM

Conductors - 2 Phase and 1 Neutral

AMP150

GROUND BAR

PANEL 'A'

SC
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E:

LIGHTS: RIGHT CLASSROOM
RECEPTS: RIGHT CLASSROOM, EXTERIOR

HVAC UNIT: RIGHT CLASSROOM
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FIRE ALARM LAYOUT

SCALE: 3/16" = 1'-0"
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